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This invention relates to an intravascular 
catheter useful for extracorporeal blood 
circulation through an artificial kidney, an 
artificial lung, or the like. 

In a conventional blood dialyzing operation 
using an artificial kidney, a couple of needles are 
kept inserted respectively to each of the vein 
and artery of a patient for the suction and 
recovery of blood through the artificial kidney. In 
this case, the patient suffers from pain because 
two needles are inserted into his blood vessels. 
In addition, the life of the shunt serving to 
connect directly the artery and the vein tends to 
be shortened. 

To overcome the above-noted drawbacks, a 
so-called "single needle system" has been 
proposed in which withdrawing from and 
returning to the body of the blood are effected 
by using a single needle. In this case, the 
opening-closing of a valve is performed 
electrically so as to enable the single needle to 
withdraw and return the blood alternatively. The 
alternate operation naturally leads to a longer 
dialyzing time than for the case of using two 
needles, because shortening of the dialyzing 
time will cause sharp and enlarged fluctuations 
in the internal pressure of the dialyzing circuit, 
giving bad influences to the patient. It should 
also be noted that the single needle system 
necessitates a particular machine for operating 
the circulation. 

It is afso known (see BE- A- 85 1 299) to 
provide a catheter in the form of a double- 
walled tube defining a central passageway and 
an annular passageway therea round. The 
catheter is provided with a branched passage- 
way, which communicates with the annular 
passageway, and a needle is removably inserted 
through the central passageway and extends 
therebeyond. A plurality of bores ere provided In 
the outer wall of the double-walled tube 
allowing blood to flow from the patient into the 
annular passageway and to the branched 
passageway. The blood is returned to the 
patient via the central passageway. 

A disadvantage of such a catheter is that 
blood entering the annular passageway through 
the bores can stagnate in the pocket formed by 
the passage downstream of the bores, or 
bubbles can accumulate there. Up rill now. the 
presence of such a pocket within the blood 
passageway of a catheter was regarded as 
unimportant. However, experiments have 
shown Quite unexpectedly that such a pocket 
gives rise to pronounced blood coagulation. In 
fact, many examples of thrombi caused by blood 
coagulation have heen recognized with such 
catheters. It is supposed that the blood 
coagulation is caused by the rapid change, 
disturbance and stagnation of the blood stream 
at the pocket portion. Further, the coagulation 
once formed is thought to grow gradually, 



leading to a thrombus. 

Furthermore, if the catheter is flexible there is 
a tendancy for the outer wall of the double- 
walled tube to collapse around the bores as a 

5 result of the constricting force of the skin. This 
not only closes the annular passageway and 
restricts Wood flow therethrough, but also 
causes considerable pain to the patient when 
the catheter is being operated. 

jo The invention as claimed overcomes the 

above-mentioned disadvantages. Not only is the 
risk of blood stagnation and coagulation 
eliminated by providing the bores at the down- 
stream end of the annular passageway, but the 

is provision of a solid tapered tip tapering 
smoothly and uniformly from the outer tube 
reduces the risk of constriction of the annular 
passageway and reduces the risk of pain as the 
catheter is inserted in the patient. 

20 Below, the invention is explained In greater 

detail by referring to the drawings illustrated 
preferred embodiments, and wherein: 

Figure 1 is a longitudinal sectional view of an 
intravascular catheter according to one 

25 embodiment of this invention; 

Figure 2 is 8 longitudinal sectional view of 
the hub included in the catheter of Figure 1 : 

Figure 3 is a view with psrts broken away 
and in section of a vascular channel with 

30 C8theter embodying the invention being 
inserted therein; 

Figure 4 is a longitudinal sectional view 
showing a modification of a sealing member to 
be mounted to the base portion of the hub; and 

.15 Figure 5 is a longitudinal sectional view of an 

■ intravascular catheter according to another 
embodiment of this invention. 

As shown in Figure 1, an intravascular 
catheter according to one embodiment of this 

<o * invention comprises a hub 2. a double-walled 
tube 3 mounted to the tip portion of the hub 2 
and having a tapered tip portion, and a needle 4 
removably inserted into the double-walled tube 
3. The hub 2. which is made of. for example. 

<5 polycarbonate or polypropylene, is provided 
with an axial passageway 5 as shown in Figure 
2. The base end portion of the hub is sealed 
with a sealing member 6 formed of, for 
example, synthetic rubber so as to close the 

*0 axial passageway 5, with the tip end of the axial 
passageway left open. Further, the hub 2 is 
provided with first and second auxiliary 
passageways 7 and 8 branched from the axial 
passageway 5. in general, first and second 

SS auxiliary tubes 11 and 12 formed of a 
transparent flexible plastic materiel and having 
caps 9 and 10 (see Figure t) removably 
mounted to the tips thereof are connected to 
the first and second auxiliary passageways 7 

6° and 8. respectively, 

The hub 2 may be formed by integral 
molding. Alternatively, it is possible to separate 
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the hub into two sections, one section 
comprising the first auxiliary passageway 7 Bnd 
the other section including the second auxiliary 
passageway 8. Namely, these two sections are 
molded separately and joined to each other 5 
later. The separate molding method is preferred 
because the subsequent work of fixing an inner 
tube 13 tu the hub can be facilitated 

A double-walled tube 3 consisting of the 
inner tube 13 and an outer tube is mounted to' J0 
tne forward end portion of the hub 2. 
Specifically, the base ponton of the inner tube 
1 3 Is inserted Into the axial passageway 5 of the 
hub to reach, for example, a stepped portion 14 
provided between the first and second auxiliary l0 
blood passageway 7 and 8, and is bonded to the 
inner wall of the hub defining axial passageway 
5 by using an adhesive or the like. Thus, the 
second auxiliary passageway 8 of the hub is 
allowed to communicate with a central & 
passageway 1 5 formed in the inner tube 1 3, On 
the other hand, the base edge of the outer tube 
1 6 is fixed to the forward end of the hub such 
that a flange 1 7 formed at the bese edge of the 
outer tube is engaged with a stepped portion 1 8 P5 
of the hub. with reinforcing member 19 
disposed to ensure stable engagement between 
the flange 17 and the stepped portion 18. 
Naturally, the particular construction mentioned 
permits a sufficiently strong fixing of the outer 3Q 
rune to the hub. 

The outer tube 1 6 completely surrounds that 
portion of the inner tube 1 3 which extends from 
the forward end of the hub 2 so as to have an 
annular passageway 20 formed between the 3S 
outer wall of the inner tube and the inner wall of 
the outer tube. As shown in tne drawing, the 
annular passageway 20 communicates with the 
first auxiliary passageway 7 of the hub. In other 
words, the axial passageway 5 formed in the 40 
•hub 2 is divided by the presence of the inner 
tube 13 into two independent passageways 
communicating respectively with the first and 
second auxiliary passageways 7 and 8. 

The inner and outer tubes 13 and 16 are 45 
bonded to each other at the forward end 
portions by fusions or the like. Further, the 
double-walled tube 3 consisting of these tubes 
1 3 and 1 6 has a tapered tip portion 21. When a 
needle 4 is inserted through the central so 
passageway formed in the inner tube 13, the 
shape of beveled tip of the double-walled tube 3 
nearly conforms with the shape of the tip of the 
needle 4, thereby substantially avoiding the 
formation of a stepped portion therebetween for 55 
ease in passage through the skin and vascular 
wall. 

At least one bore, for example, a pair of 
mutually facing bores 23, 24, as shown in 
Figure 1 , is formed in the tip portion of the outer & 
tube 16 so as to enable the annular passage- 
way to communicate with a blood vessel when 
the tip portion of the double-walled tube has 
been inserted into the blood vessel. It is 



essential that the bores 23, 24 communicate 
with the tip of the annular passageway 20 as 
shown in Figure 1. Otherwise, the blood 
Introduced into the tip portion of the annular 
passageway would stagnate, leading ' to 
coagulation of the blood. 

Incidentally, it is preferred to use a highly 
flexible plastic material such as TFE (tetra- 
fluoroethylene) ream or FEP {fluorinated 
ethylene propylene) resin for forming each of 
the inner and outer tubes of the double-walled 
tube 3. 

The needle 4 provided by. for example, a 
stainless steel tube is removably inserted 
through the elastic sealing member 6 into the 
central passageway formed in the inner tube. As 
shown in Figure 1, the tip of the needle is 
sharpened so as to facilitate insertion into a 
blood vessel, and the base of the needle is 
provided with a head 25. Further, a cap 27 
equipped with a water-repelling filter 26 serving 
to withdraw the air from the needle is mounted 
to the head 25. When the needle 4, which is 
hollow, has been Inserted into a blood vessel of 
the patient, the blood flows into the head 25 of 
the needle. Thus, it preferred to use a 
transparent material for forming each of the 
head 25 and the cap 27, so that blood flow 
introduced into the head can be observed 
through the transparent material, rendering it 
possible to confirm the insertion of the tip of the 
needle into a blood vessel. 

Figure 3 illustrates the use of the intra- 
vascular catheter having The construction 
described above. Specifically, the sharpened tip 
of the needle 4 is inserted into a blood vessel 28 
and, then, the needle 4 alone is withdrawn with 
the tip portions of the Inner and outer tubes 13 
and 1 6 left fully inserted within the blood vessel 
28. As described above, the blood flows into the 
head 25 of the needle soon after the tip of the 
needle has penetrated the blood vessel 28. 
Since the head 25 is formed of a transparent 
material, the blood introduced therein is readily 
visible, rendering it possible to confirm that the 
tip of the needle has been properly inserted into 
the blood vessel 28. 

It should be noted that the tapered tip portion 
of the double-walled tube 3 conforms well with 
the sharpened tip of the needle 4 as described 
previously. This construction is very effective for 
facilitating the insertion of the tip portion of the 
double-walled tube into the blood vessel 28. 
Specifically, the outer diameter of the tip of the 
double-walled tube Is substantially equal to that 
of the tip of the needle such that the resistance 
to insertion is negligible, resulting In smooth 
inserting. 

As soon as the needle 4 has been withdrawn, 
the puncture made by the needle insertion in 
the sealing member 6 closes under the elasticity 
of the sealing material, thereby preventing the 
blood from leaking to the outside through the 
sealing member. The sealing effect can be 
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enhanced if an auxiliary cap 29 is mounted to 
the base portion of the hub upon withdrawal of 
the needle 4. 

After the intravascular catheter has been set 
as shown in Figure 3, the air within the catheter s 
is vented Namely, the caps 9 and 10 mounted 
to the first and second auxiliary tubes 1 1 and 
12, which are connected to the first and second 
auxiliary passageways of the hub, are removed 
for the air withdrawing operation. Finally, a io 
blood dialysis circuit 30 is connected to the 
auxiliary tubes 11 and 12 via connecting 
means. It is seen that the second auxiliary tube 
12 constitutes a pert of the passageway of 
blood flowing into the dialysis circuit 30, On the 
other hand, the first auxiliary tube 11 
constitutes a part of the returning blood 
passageway. It is important to note that the 
bores 23, 24 provided at the tip of the outer 
tube 16 are suitably spaced from a port 31 zo 
leading to the center passageway formed in the 
inner tube 13. It follows that the blood returned 
to the blood vessel through the bores 23, 24 is 
prevented from again entering the dialysis 
circuit 30 through the port 31. as shown in 2S 
Figure 3. Incidentally. Figure 3 shows that the 
double-walled tube inserted into the blood 
vessel 28 extends in the direction opposite to 
the fiow direction of the blood; however, it is 
possible to reverse the inserting direction of the 30 
double-walled tube. 

In the latter case, the blood circulation should 
also be reversed, i.e., the blood should be 
introduced into the catheter from the bores 23. 
24, and returned to the blood vessel 28 through 3S 
the port 31. 

As described in detail, the intravascular 
catheter of this invention comprises a double- 
walled tube provided with two separate blood 
passageways through which the blood is d0 
introduced into an artificial kidney or the like 
and returned to the patient, respectively. It is 
important to note that the blood-treating circuit 
outside the body of the patient is rendered 
operable upon withdrawal of the needle A $ 
inserted into a blood vessel of the patient. In 
other words, it suffices to insert the needle into 
a blood vessel only once for rendering the 
catheter of this invention operable. Naturally, 
traum8 to the patient caused by the insertion of 50 
the needle can be markedly alleviated, and the 
life of the shunt can be increased, as compared 
with the conventional construction. Further, the . 
intravascular catheter of this invention can be 
used in ihe blood dialysis system utilizing the 55 
conventional catheter comprising two needles. 

The sealing member 6 mounted to the base 
end portion of the hub should naturally be 
formed of a highly flexible material. For 
enhancing ihe sealing effect, however, it is eo 
possible to employ various valve mechanisms. 
For example. Figure 4 shows a flexible sheet 32 
mounted to the inner edge of the sealing 
member 6, Naturally, the sheet 32 acts as a 
valve so as to prevent the blood from leaking 65 



out through the sealing member 6. 

Although the foregoing has been primarily 
described with respect to an intravascular 
catheter having a pair of auxiliary passages 
branched from the axial passage of the hub. it Is 
also possible to omit the second auxiliary 
passageway 8 and to utilize the axial passage 
per se as the second auxiliary passage. Figure 5 
shows an embodiment of such a construction 
wherein only the second auxiliary passageway 8 
and the sealing member 6 are omitted. 
Accordingly, the intravascular catheter shown in 
Figure 5 comprises a hub 33 having an axial 
passage 34 opening at both ends, an auxiliary 
passageway 7 branched from thG axial passage- 
way 34. a flexible double-walled tube 3 having 
an inwardly tapered tip portion 21 and 
consisting of an inner tube 1 3 extending into 
the axial passageway 34 formed in the hub 33 
and providing a central passageway 15 and an 
outer tube 1 8 disposed in coaxial relation to the 
inner tube 13. thereby forming an annular 
passageway 20 between the outer wall of the 
inner tube 13 and the inner wall of the outer 
tube 1 6. the base edge of the inner tube being 
secured at en intermediate inner wall of the 
axial passageway 34 between the auxiliary 
passageway 7 and the forward end of the axial 
passage 34, the base edge of the outer tube 1 6 
being fixed to the forward end of the hub 33 so 
as to enable the annular passageway 20 to 
communicate the auxiliary passageway 7, and 
the central passageway 1 5 having an opening 
at the tapered tip 21 of the double-walled tube 
3 and the forward end of the annular passage- 
way 20 communicates with a pair of bores 23, 
24 provided in the forward end portion of the 
outer tube 16, and a needle 4 removably 
inserted into the central passageway 1 5 formed 
in the inner tube 13 such that the lip of the 
needle '4 extends beyond the tapered tip 21 of 
the double-walled tube 3. 

As described above, the catheter shown in 
Figure 5 makes use of part of axial passage 5 as 
the second auxiliary passageway 8. Accordingly, 
in the employment of this type of catheter, upon 
withdrawal of the needle 4 from a vascular 
channel, leaving the tip of the double-wailed 
tube within the channel, one end of a blood 
circulating tube is connected to a recessed end 
portion 35 of the hub 2, thereby obtaining a 
blood circulation equivalent to that provided by 
the intravascular catheter shown in Figure 1. It 
is also possible to preliminarily provide the 
recessed end portion of the hub with an elastic 
reseal plug. 

Claims 

1. An intravascular catheter comprising a hub 
12) having an axial passageway (5) open at the 
forward end thereof, an auxiliary passageway 
{7) branched from the axial passageway (5). a 
flexible double-walled tube (3) extending into 
the forward end of the hub (2) and having an 
inwardly-tapered tip portion (21) remote from 
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ThR hub. the double-walled tube (3) consisting 

of an innor tube {13) providing a central 
passageway (15) and an outer tube (1G) 
arranged coaxially with respect to the inner tube 
(13) and forming an annular passageway (20) 5 
thereeround, the annular passageway 120} 
communicating with the auxiliary passageway 
(7) and the central passageway (15) extending 
Into the axial po33ogowoy (E) and boing 

sealingly separate from the annular passage- 10 
way (20) ond the auxiliary passageway (7), 
there bing at least one bore (23, 24) in the outer 
tube (16) communicating with the annular 
passageway (20), and a needle (4) removably 
inserted into the central passageway (lb) and , 5 
having a noedle tip extending beyond the 
tapered tip portion 121). characterised In That 
tho tapered tip portion (21) is formed of the 
same material as the inner tube (13) and ilia 
outer tube (16). tho central passageway (15) zo 
extends through the tapered tip pmilon 12 1 } ond 

terminates at the end thereof, the tapering tip 
portion (21) tapers smoothly and uniformly 
inwardly from the. outer Tube (1 6) and is of solid 
uvnsiiuvu'uii ao as to facilitate insertion into 3 ^ 
patient, the annular passageway (20) 
terminates at the boginning of the tapered tip 
portion (21) with the at least one bore (23, 24) 
arrangod at the end of the annular passagflwav 
(20) adjacent the beginning of the tapered tip 30 
portion (21) thereby preventing blood 
stagnation al the end of the annular 
passageway (70). 

2. The intravascular catheter according to 
claim 1. wherein a cap (27) having a water- 35 
repelling filter (26) for withdrawal of air from 

tho needle is provided at tne end of the neodle 

romoto from the tip. 

3. The . Intravascular caihelei^ according to 
claim 1 or 2, and further comprising a second an 
auxiliary pussMycway (8) branched from the 
axial passageway (5) and communicating with 

die central passageway (1 5), a Dealing member 
(6) being provided in the rearward end of the 
hub (2) ond through which the needle (4) is 4 $ 
removably Inserted. 

A. The intravascular catheter aenording to 
claim 3, wherein a flexible sheet (32} acting as a 
valve to prevent hlnori from leaking through the 
sealiny member (6) is mounted et the inner end $0 
of the sealing member (6). 

Revandications 

1, Catheter Iruravosculetre comprenent un 33 
corps (2) pourvu ri'nn passage axial (51 OUvert a 
son exu&iiiite avant. un passage auxifiairc (7) 
monte en derivation sur le passage axial (5), un 
tube aouple (31 e double paroi fatsant eaillie a 
partir de I'extremite avant du corps (2) et pourvu 60 
d'unc pointc oonlque et effilee (21) d I'extremite 
elolgnee du corps* le tuba a double parol (3) 
consistent en un tube interne 113) determinant 
un passage central (1 0) et un tube externe (1 6) 
monte coaxlalement autour du tube interne (13) 65 



et constituent un paesage annulaire (20). le 
passage annulalre (20) communlquani tivou le 
passage euxiliairc (7) ot lo passage central (1 5) 
se prolonaeant par le passage axial (5) el aiam 
cepare de facon etanche du passage Annulaire 
(20) et du passage euxiliaiie (7), un alesege au 
moins (23, 74) 6tant pratique dans le tube 
UMeiue (1GI et communiquent ovee Ic possago 
annulaire (20) et une aiguille (4) oourvue d'une 
pointe deposaont la pointo eonique (21) etant 
inseree de facon amovibie dBns le passage 
central (15), carecterise on ce que la pointe 
coniaue (21) est constitute dans le meme 
metlere que le tube interne (13) nt le tube 
externa 116), en ce que le passage central (15) 
traverse la pointe enninjua (21) et se termine 3 
sun BAUemlte, en ce que la pointe conlquc (21) 
se presents sous une forme coniaue allant en 
s'omincisaent de ffl9on reguliire ot uniforme a 
partir du tube externe (16) et 6tant en une 
maticrc rcsiotanto pour faciliter I'incortion dans 
le oatienx et en ce que le passage awiuielns 
(20} co termine au commencement de la pninra 
conlqua (21), le ou les ul^sayc^ (23, 24) etant 
pratiques a Texiremiti Hn passage annulaire 
(20) Cans une iune adjacente ou d6but de la 
points eonique (21), evltant ainsi le stagnation 
du sang a l*extr£mitA du passage ennuloiro (20). 

2. Catheter intravascular solon la revendU 
cation 1, caroct6rico on ce qu'un bouchon (27) 
pourvu d un fillre (26) hydrofuge est placG a 
Tcxtrdmlte de Taiguille qui est eloignae de la 
pointe pour extraire Pair da raiyuille. 

3. Catheter Inrravasculalre salon la ravendi- 
cailun 1 uu 2. caracieriso en ce qu'il comprgnd, 
ftn outrft. un second passage auxtiiaire (8) 
monte en d6rivetion sur Ic possogo axial (5) et 

communiauant avec le passage central ( 1 5), un 

organc interno d otancheite (6) par lequel est 
inser6e de facon amovibie I'algullle (4) etaru 
prevu a I'extremite arriere du corps (2) 

4. Catheter inlravesCuiatre selon la revendi- 
cation 3. carecterise p.n r.a qu'une feuille sou Die 
(32) faisam fonction de valve pour empecher le 
sang He fuir par I'organe d'etancheite (6) est 
montee a i'extremite interne do I'organe 
d'atancheite (6). 



Patentanspruche 

l. Intravasfcularer Katneter. besteheno aus 
oinor Nabo (2) m'rt einem am Wderende 
offenen Axlaidurchgang (5), einem vom Axial- 
durchgang (5) abzweigenden Nahp.ndurchgang 
(7), clnum uich in das> Voiderende dor Nabe (2) 
erstrRrkendftn. flexlblen. rioppelwandigen Kohr 
(3), das einen von der Nabe obgowandton, elch 
einwarts verjungenden Spitzenabschnltl (21) 
aufweiat und dao aue einem einen zentralen 
Ourchgang (15) bildenden Innenrohr (13) und 
oinem koaxlal zum Innenrohr (13) Hngeordneten 
und um leUlu»e» heium einen ringformigen 
nurchgang (70) bildenden Autienrohr (16) 2U- 
sammengesettt ist. wobei dcr ringfdrmipe 
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Durdiyang (20) mit dom Ncbcndurchgang (7) in 
Verhlndung stcht und sich der zentrale Durch- 
yang (15) In den AxialdurcHgang (5) eretreckt 

und unter Abdlchtung vom rlngf6rmlgen Dutch- 
gang 120) und vom Nebendurchgang (7) ga- 
trenrit 1st, wubei dab Aufcuiitubj (1C) 
mindestene einft Flnhrung (23. 24) aufwaist. die 
mil tfeiii ringf&rrnigen Durchgang (20) in Vcr 
hlndiing stent, und elner herausnehmbar rn den 
zentrelen Durchgang (15) oingo&etzton Nadel 
bzw. Kanule W mix efner uber den verjungien 
Spitzcnobcchnitt (21) hinausragtndan Kanulen- 
Spixze, dadurch gekennzeichnei, da& der ver- 
JGngte SplttftnahschnlTT (71) aus rlfimselhan 
Werkstoff wie Irtnenrohr (13) und AuBonrohr 

(16) hergestellt ist dais der zentrale Durchgano 
(15) durch den verjungton Spitz onaDcohnitt (2 1 ) 
verlauft und an dessen Ende auslauft, daft der 
vorjungte Sptaenabeehnitt (21) etufonioe und 
glelchmfiSlg vom AuGenrohr (1©) elnwBns 
konverglert und zur Erleichterung dor Ein- 
fUhruny Sri elnen Palienten mtissSv eusyebildet 
1st, daR riftr ringfnrmiga Durchgang (20) am An- 
fengstcil -des verjungton &pitzenab3ehnilt3 (21) 

endot und dalS die Bohrung(en) (23. 24) am 



Ende dc3 ringformigen Durchgengc (20) in dor 
Nana des Anfanpsteiis des verjungien Spitzen- 
abechnitte (21) angeordnet 1st (sind) und dabei 
elne Bluistagnailon am Ende des rlngfdrmigen 
Durehgangs (20) verhindert (verhindern) 

2. ImravaskulSrer Kaihtjler ndcli Afispruch 1. 
darlnrrch gakennyftirhnm. riaR nine Kappa (27) 
mil oincm wesserobweiaenden niter (26) zum 
Abfuhren von Luf t von der Nadel bzw. Kanule an 
dom von der Konulcnspitic abgowandton Ende 
der Nadel bzw. Kanule vorgesehen 1st. 

3. Intravaskularer Katheder nach Anspruch 1 
Oder 2, dadurch gekennzeichnei. daft ein 
2weiter Npbendruchgang (8) vom Axialrl»rr.h- 
gang (5) ab'weigt und mil dem zenxraien 
rWchgang ( 1 5) in Vftrhinriung -steht und daft im 
hinteren Cnde der Nabe (21 ein Dichtelement (6) 
vorgesehen 1st. durch welches die Nadel bzw. 
Kenulo (4) herausnehmbar hindurohgofuhrt Set. 

4. Inuavaskulfirer Katheter nach Ansprucn 3, 
dadurch gekannzeiehnet, daS oinc ols Ventil *ur 
Verhlnderung elnes Blutaustrftts uber das Dichi- 
element (6) dienende ©lastiche lege b?w Mem- 
brati (32) tJ<u Umeueiide Dlchiblemems (C) 
angfthrachr ust. 
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